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ABSTRACT

Endourology procedures are common in urologic practice and urologic surgeons are subject to radiation exposure
during these procedures via radiation scatter. Proper training on the use of fluoroscopy and radiation shieldsis of
critical importance in lowering the health risks associated with cumulative radiation exposure. Participants were
practicing urologistsin Canada (n=446) who were contacted by e-mail to compl ete an anonymous survey regarding
radiation protection use during fluoroscopic procedures. An on-line survey system, Zoomerang, was used to
distribute and collect the results of the 15-question survey. The response rate was 20.2%. Of the 90 respondents,
74% had practiced urology for 10 yearsor more and 19% were fell owship trained. Although only 46% of respondents
expressed concern about the potential health risks associated with radiation exposure, 81% and 100% of respondents
regularly used radiation shielding thyroid collarsand aprons during fluoroscopic procedures, respectively. Eighty-
three percent of respondents reported never using radiation shielding eye protection, while 9% of respondents
always practiced their use. However, 91% of respondents were interested in learning more about the potential
harmful effectsof radiation exposuretotheeye. In conclusion, the majority of Canadian urologists employ radiation
safety techni ques during fluoroscopic procedures and wish to learn more about the potential health risks associated
with its use. Greater training on the risks associated with radiation exposure during fluoroscopy and emphasison
safety training should be implemented by hospital occupational health and safety committees.
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INTRODUCTION

Theuseof ionizing radiation for diagnostic and
interventional purposesiscommonin urologic prac-
tice. Thereisan increased interest and awareness of
therisksassociated with the useof ionizing radiation
among cliniciansand patients. Themgjority of radia-
tion exposureto urologistsisrelated to the use of
intraoperative fluoroscopy during endourol ogical pro-
cedures, of which percutaneous lithotripsy proce-
dures (PCNL) account for the largest amount of ra-
diation exposure (TABLE 1)1%. Long term exposure
toionizing radiation duringinterventional procedures
isaconcern because accumul ation of exposure dur-

ing aphysician’s career is a risk for development of
skin erythema3, cataracts’® and possibly cancert.
Despitethisrisk, few urologistsreceiveformalized
training intherisksassociated withionizing radiation
and the use of radiation protection. Radiation shield-
ing apronsand thyroid collars contain between 0.25
and 0.5 mm of lead which reducesthe cumulative
absorption of radiation by 80% and 95%, respec-
tivelyt,

Therearefew sudieson therisk of radiation expo-
sureamong urologists. The purpose of thisstudy was
toinvestigatethefrequency of fluoroscopic procedures
performed and the use of radiation protection among
Canadianurologists.
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TABLE 1: Averageradiation dosein pGy per case, measured by thermoluminescent detection (TLD) (Adapted from Hellawell

etal)
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The respondentswere practicing membersof the
Canadian Urologicd Association (CUA). A tota of 446

Other, please specify

[ ]

urologistswereinvitedto paticipateinthesurveyusing 5. How many ureteroscopic lithotripsy proceduresdo

e-mail invitationssent by the CUA email system. A com-
prehensive 15-question survey (Appendix A) wasde-
signed and accessed through an éectronic link sent by
e-mail which also contained a cover letter using
Zoomerang, an on-lineweb site based survey system
(www.zoomerang.com).

AppendixA

1. Howlong haveyou practiced Urology?
Lessthan 1 year
1-3 years
3-5years
5-10 years
>10years
2. Haveyou completed an Endourol ogy Fellowship?
Yes
No
Other Fellowship? Please specify.
[ 1
3. How often do you usefluoroscopy?
Once per week or more
2to 3times/month
Once/month
Lessthan once/month
Never used
4. How many percutaneouslithotripsy proceduresdo
you perform?
Never

6.

7.

8.

0.

you perform?

<10 per month

10-20 per month

20-30 per month

>40 per month
Do you practice Urology primarily in an academic
or community based centre?

Academic

Community based
If using fluoroscopy, do you wear aradiation shie d-
ing gpron?

Yes

Sometimes

Never
If using fluoroscopy, do you wear aradiation shie d-
ingthyroid collar?

Yes

Sometimes

Never
If using fluoroscopy, do you wear radiation shield-
ing eye protection?

Yes

Sometimes

Never

10. Areyou awareof any potentia risksof ionizingra-

diation exposuretothelens of the eyeduring fluo-
roscopy?
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Yes
No
11. Areyou concerned about the potential risk of ra-
diation damageto thelenses of your eyes caused
by fluoroscopy use?
Definitely
Probably
Not sure
Probably not
Definitely not
12. Based onthissurvey, would you consider usingra:
diation shielding eye protection?
Definitely
Probably
Not sure
Probably not
Definitdly not
13. Based on our survey, areyou interested infinding
out more about the effects of radiation exposure
during fluoroscopy onthelensof theeye?
Definitely
Probably
Not sure
Probably not
Definitely not
14. Related to the administration of our survey, how
satisfied areyou on a1-5 scalewhere (1) means
“Very Dissatisfied” and (5) is “Very Satisfied”’? Se-

3

1 Neither 5
Very N Satisfied s Very N/A
Dissatisfied  DSSisfied nor Satisfied o i fied
Dissatisfied

lect “N/A” if don’t know or don’t wish to respond.
15. Isthereanything you would liketo tel| usabout

radiation protection during fluroscopy that was

not aready asked inthe survey? Pleasetype
answer in space provided below.

Aninitia survey request wassenttoal CUA mem-
bers. The participantswereinformed that the survey
was anonymous and voluntary. A small incentivewas
offered for participation (entry into adraw for agift
certificate), and there was no penalty for
nonparticipation. The surveyswere accessiblefrom
March 2nd to May 2nd, 2011. The responses were
automatically entered into adatabase and tabul ated by
Zoomerang asfrequenciesand used for descriptivesta
tigtics. Chi-squareandysesand Fisher’s exact tests were
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used to perform group compari sons of the categorical
outcomes. t testswere performed to compare continu-
ousvariables. A p valueof <0.05wasconsidered sig-
nificant for al tests. Thedatawereanalyzed using Sta-
tisticad AnaysisSysems verson 9 (SASIndtitute, Cary,
North Carolina).

RESULTS

Of the 446 urologists invited to participate, 90
(20.2%) compl eted the survey forms. Two responses
wereincompl eteand were excluded fromthe study. Of
the 90 compl eted responses, 80% used fluoroscopy at
least once per week and 15% had completed an
endourol ogy fellowship. Fifty-five percent of respon-
dents did not perform PCNL, 27% performed <5
PCNL per month, 6% performed 5-10 PCNL per month
and 12% performed more than 10 PCNL per month.
All participants performed ureteroscopiclithotripsy pro-
cedures.

Regarding radiation protection use, dl respondents
reported that they useradiation shielding apronsduring
fluoroscopic procedures, 81% useradiation shielding
thyroid collars, and 9% useradiation shid ding eyewear.
Regarding radiationinduced cataracts, 32% of respon-
dentswereunawareof the potentia risk and 21% were
unconcerned about the potential risk of radiation in-
duced cataract devel opment. Ninty-one percent of re-
spondentswereinterested inlearning more about the
risk of radiation induced cataracts. Interestingly, par-
ticipantswho had completed an endourol ogy fellow-
shipweremorelikely to beaware of therisk of radia-
tioninduced cataract development (p<0.05) and were
morelikely to consistently wear radiation shielding
eyewear (p<0.001).

DISCUSSION

Theresultsof our survey reved that Canadianurolo-
gistscommonly useradiation shielding gpronsand thy-
roid collars. However, the use of radiation shielding
eyewear isuncommon among respondents. Thema-
jority of respondentswereinterested inlearning more
about radiationinduced cataract devel opment.

Posterior and subcgpsular opacitiesinthelenshave
been acons stent finding among thosewith high cumu-
lative exposureto ionizing radiation®. However, hu-
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man studieson cataract devel opment secondary to di-
agnostic radiol ogic procedureshave been lessconsis-
tent™, Thisislikdy dueto difficulty accounting for con-
founding variablesthat also lead to cataract devel op-
ment such asage, gender, family history, smoking his-
tory, race/ethnicity, diabetesand other medical condi-
tions, environmental factorsand overexposureto sun-

cohort study showing the cumulativerisk of cataract
devel opment among radiol ogic technol ogistsin the
United States®. This study showed a positive cor-
relation between the cumul ative radiation exposure
and relativerisk of devel oping cataracts (Figure 1).
For radiol ogictechnologistsin the highest lifetime oc-
cupational radiation exposure category (mean, 60

light(. mGy) versus lowest category (mean, 5 mGy), the
Chodick et al. performed a 20 year prospective adjusted hazard ratio of cataract devel opment was
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Figurel: Risk of cataract development after occupational exposuretoionizingradiation (adapted from Chodick et al.)

1.18.

Previousreports have highlighted theimportance
of radiation protection during PCNL™. Hellawell et
al. studied theamount of radiation exposureto urolo-
gistsduring ureteroscopic proceduresand PCNL us-
ing thermoluminescent radiation detectors¥. This
group showed that during ureteroscpoic procedures,
theurologist’s eye is exposed to an average of 1.9
micrograys (uGy) of radiation, compared to an av-
erage of 40 uGy during PCNL procedures (TABLE
1). Extrapolating on the fluoroscopic screening data
of Hellawell et al., we can calculate the annual ra-
diation exposure and risk of cataract development
of therespondentsin our survey (appendix B). As-
suming 10 - 20 ureteroscopic procedures per month,
theannua occupationa radiation exposuretothelens
of the eyewould be 0. 25 - 0.5 mGy. Thelifetime
occupational radiation exposureto the lens of the

eyeinthisgroup would be 6.25 - 12.5 mGy. Using
similar assumptions, thelifetime occupational radia-
tion exposure to the lens of the eye for urologists
performing 5— 10 PCNL per month would be 60 —
120 mGy. Thisamount radiation exposureto thelens
of theeyeisin excessof highest exposuregroupin
the study by Hellawell et al. and illustrates the po-
tential risk of cataract devel opment and other radia-
tioninjuriesin urologists performing PCNL proce-
dures. Thesefindings emphasi se the importance of
wearing radiation shielding aprons, thyroid collars
and eyewear during these procedures.

Appendix B

Caculationsfor lifetimeradiation exposureto the
lensof theeye
1. 20 Ureteroscopic procedures per month-

20 ureteroscopies per mo X 12 mo per yr X 1.9
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uGy per case (from TABLE 1) =456 uGy=10.5

MGy per yr Now assuming 25 years of exposure=

12.5mGy lifetimeradiation exposureto the eye

lens
2. 10PCNL per month-

10 PCNL per mo X 12 mo per yr X 40 uGy per

case (from TABLE 1) =4800 uGy=4.8 mGy per

wr

Now assuming 25 years of exposure = 120 mGy

lifetimeradiation exposuretotheeyelens

Thelnternationd Commissionon Radiologica Pro-
tection have published recommendationson avoidance
of radiationinjuriesfrommedica interventiona proce-
duresto patientsand medica personne %, Recommen-
dationsto reduce radiation exposureto the surgeon and
operating room personnd includeus ng fluorascopy units
with thex-ray generator |ocated underneath the oper-
ating table and the x-ray detector |ocated above the
table. Thisisreferred to asthe “undercouch” position
of xray generator. Other recommendationsinclude use
of tablesideradiation shields, increasing the distance of
operator fromxray source, use of thelow-doseradia-
tion modeand pulsed low doseradiation mode, and to
collimatethe x-ray beamtightly totheareaof interest.
Thesesuggestionshelpreduceradiationinjuriesby re-
ducing radiation scatter exposureto radiosensitivere-
gionsof the surgeon and operating room personnel.

Limitationsof our study arerelated to the potentia
biases of asurvey based study. Theseinclude misinter-
pretation of the questions by respondents, leading to
inaccurate responsesto our questions. Theresponse
ratefor our survey was 20.2%, thusweare using the
responses of asubset of our population and making
generdized assumptionsfor our entire popul ation. Self-
sdectionbiasisaninherent risk indl survey based stud-
ies, and oursisno exception. A final limitation of our
study istheinability to quantify the actual amount of
radiation exposurein respondents.

Our study isthefirst investigating fluoroscopy use
among Canadian urologistsand theuseof radiation pro-
tection among thisgroup. Thisstudy highlightsthe po-
tential risk for the devel opment of radiation induced
cataractsamong urol ogists, particularly thosethat per-
form morethan 5 PCNL per month, and the impor-
tance of radiation protection use.
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